Occurrence of phytoalexins and other putative defense-related substances in uninfected parsley plants.
Considerable amounts of the following substances were found in uninfected parsley (Petroselinum crispum) cotyledons: furanocoumarins, the putative phytoalexins of this and some related plant species, two enzymes of the furanocoumarin pathway (S-adenosyl-L-methionine: xanthotoxol and S-adenosyl-L-methionine: bergaptol O-methyltransferases), two hydrolytic enzymes (1,3-β-glucanase, EC 3.2.1.39, and chitinase, EC 3.2.1.14), and 'pathogenesis-related' proteins. The furanocoumarins and the methyltransferase activities reached their highest levels at the onset of cotyledon senescence as the hydrolytic enzymes increased from low to relatively high activity values. The relative amounts of pathogenesis-related proteins 1 and 2, as well as the corresponding mRNAs, also increased markedly. Two enzymes of general phenylpropanoid metabolism, L-phenylalanine ammonia-lyase and 4-coumarate: CoA ligase, decreased in activity in a biphasic fashion during cotyledon development. At all developmental stages, the levels of these putative defense-related agents in total cotyledon extracts were too high to enable detection of, possibly, additional changes upon infection with zoospores of Phytophthora megasperma f. sp. glycinea, a fungal pathogen to which parsley shows a non-host, hypersensitive resistance response.